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Be the changes that you wish to see in the world. 
Mahatma Gandhi 
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- ISO 14064 (ISO 2006c) 








2008, 2011 (BSI 2008a,b,2011a) 
Normative products (BSI/DEFRA/ 
Carbon Trust-UK): 
- PAS 2050 (Goods and services)




1988 (update in 1990, 
1996, 2001, 2007) 
Intergovernmental Panel 















1992, Rio de Janeiro 
United Nations 
Framework 
Convention on Climate 
Change (UNFCCC) 
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Total Quality Management 
Life-Cycle Thinking 
Design for Environment 
Industrial Ecology 
Analytical Tools Procedural Tools Additional tools/softwares 
Cost-Benefit and Effectiveness Analysis Environmental Impact Assessment Geographic Information Systems     
ArcGis® v.10 
Life-Cycle Assessment Environmental Management Systems Monte Carlo Simulation- @Risk v5.0.® 
Environmental Risk Assessment Environmental Auditing Matlab and Simulink® v. R2009b 
Impact Pathway Analysis Eco-labelling GAMS® v.23.7.3 
Process Simulation and Eco-design Guidebooks  Ecoinvent v2.1 and 2.2 
Accident Prevention  SimaPro (S) 
Material Flow Accounting  R package  
Substance Flow Analysis   
Sustainable Development 
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Direct applications: 
-Product development and 
improvement 
-Strategic planning. 
- Public policy making 
- Marketing 
- Others 
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Emission of mass 
Cumulative Exposure 
(summed over time and space) 
Pottentially affected 















Fraction transferred of mass 
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Using the benchmark HC5 (concentration that is likely to affect 5% of species) the effect factor in LCA could be 
0.05/HC5 instead of 0.5/HC50. However, reasons for "
	 the HC50 included that the uncertainty of the 
estimate is lower than on the HC5 estimate particularly for small data sets of test results, and the HC50 is usually 
required anyway to estimate the HC5 (Payet 2004; Pennington et al. 2004). 
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1. Climate Change 
2. Ozone depletion 
3. Fossil fuel depletion 
4. Mineral resource depletion
 
5. Water deprivation 
6. Terrestrial acidification 
7. Photochemical formation 
8. Agricultural land occupation
9. Ionising radiation 
10. Urban land occupation 
11. Natural land transformation
12. Marine eutrophication 
13. Freshwater eutrophication
14. Particulate matter formation
15. Marine ecotoxicity 
16. Human toxicity 
17. Terrestrial ecotoxicity 
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Distribution Network 
CONSUMPTION (1 m3) 
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CONSUMPTION (1 m3) 
Sewerage 
Sludge Agriculture and composting Cement Plant 
















Wastewater Treatment Plant 
Tertiary 
Treatment Reclaimed Water 
*Grey boxes are new added from figure 1 
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